[DNA methylation profiling in cancer: from single nucleotides towards methylome].
Genomic DNA methylation pattern (methylome) represents epigenetic program of a cell. It controls expression of genetic information. In tumor cells, significant alterations in DNA methylation take place, which can be identified as one of the earliest and most consistent features of tumorigenesis. Detailed survey of methylcytosines' distribution in genome is extremely important for understanding of real tumor etiology and early diagnostics. Progress in the field has been hampered by the unavailability of methods for large-scale determination of methylation patterns. Nowadays, variety of techniques is in development that allow for highly parallel regime of samples analysis (high-throughput analysis) or large loci DNA profiling (large-scale analysis). Aim of the work is to consider the main trends in the field of new methods development. The principles of the most frequently used approaches to DNA methylation studies are reviewed as well as their application and results. Most attention is paid to DNA microarrays as a technology of choice for epigenetic tumor analysis (oligonucleotide microarrays, BAC-arrays etc.). Alternative DNA sequencing based techniques are discussed, which can soon take on the leadership. Results of a large-scale analysis can be used for identification of new epigenetic markers and epigenetic classification of neoplasia.